Micro-fabricated silicon bi-prisms are used to create an interference pattern from an incident hard x-ray beam. The intensity of the interference pattern is profiled with fluorescence from a 30 nm thick metal film. Maximum fringe visibility exceeded 0.9, due to the nano-sized probe and the choice of single crystal prism material. A
full near-field analysis is necessary to describe the fringe field intensities, and we extract the transverse coherence lengths at Advanced Photon Source (APS) beamline 8-ID.
Summary of Research:
Coherent hard x-ray beams underlie many of the recent advances in x-ray imaging and characterization, and in order to make advances in this field, it is crucial to quantify the coherence properties of the beam. The classic Young's double slit experiment is an accepted method from which one can deduce the transverse coherence length, but unfortunately the double slit experiment is difficult to implement at these wavelengths. Micro-fabricated silicon bi-prisms are used to implement a virtual Young's double slit experiment, and interference fringes are quantified by x-ray fluorescence from a 30 nm chromium film. The maximum number of fringes in the classical overlap region is comparable to δ/4πβ, the ratio of real (δ) to imaginary (β) parts of the x-ray refractive index of the prism material.
We have measured the horizontal and vertical transverse coherence lengths at beamline APS 8-ID. We suggest this to be a flexible method that can be implemented at x-ray laboratories around the world. In particular, this coherence measurement approach could be the right method to help quantify the extent to which the newest brightnesspreserving beamlines being built around the world preserve the coherence properties of the source. 
